Abstract
Introduction
In Asia, noodles are consumed extensively as a traditional food. In the ancient period, they were prepared and consumed within the home. Now-a-days the new technology developed to improve it's quality with different variety, continue a staple of Asian intakes. Noodles become very available and can be obtained with different forms including fresh, cooked or processed for longer shelf life. Now noodles are reflected as a convenient fast food because of easy to prepare [1] .
According to World Instant Noodles Association (2013), noodles are consumed in more than 80 countries and have become worldwide renowned foods. The world intake of noodles was 101.42 billion packets in 2013 and most of the intake took place in Asia. This included 44.03 billion in China, 14.10 billion in Indonesia, 5.41 billion in Japan, 4.36 billion in India and 0.16 billion in Bangladesh. However, North America also consumed 4.34 billion packets of noodles [2] .
Factors to assess Asian noodle quality are appearance, color, eating quality and texture. Cooking characteristics and shelf life belongs to additional quality factors. Appearance can be assessed by three parameters such as brightness, yellowness and discoloration, although additionally glossiness, luster and geometry also consider as quality. Sensory evaluation and instrumental testing are the ways to assess eating quality and textural attributes. Trained panels frequently accomplish for sensory evaluation of Asian noodle texture and terminologies used are often subjective [3] .
However, in the developing country like Bangladesh, it is very essential to assess the quality of commercial brands of noodles because it has very insignificant information in it and consumer are very worried about the quality and safety of foods. Hence, this experiment is crucial to meet a void in the scientific field as well as to meet up consumer demand.
The current study was carried out in two phases. In the first phase, the main goal was to complete a comprehensive baseline survey to know consumer attitude towards noodles covering the people of different sections of society. In the second phase, some commercial brands of Bangladeshi noodles quality were evaluated.
Materials and methods
Phase-I: Method of Base Line Survey. A comprehensive Baseline Survey was completed covering the people of different sections of society. 1920 questionnaires were distributed among the respondents from where 951 complete questionnaires were received. Quantitative and qualitative data were transformed into scoring.
Phase-II: Laboratory experiment. The study was conducted in the laboratory of the department of Food technology and Rural Industries under the faculty of Agricultural Engineering and Technology and the laboratory of the department of Microbiology and Food Hygiene, Bangladesh Agricultural University and the laboratory of Bangladesh Standards and Testing Institution (BSTI).
Sampling. In order to carry out experiment, noodles samples of different commercial brands (coded with A, B, C and D to overcome the sampling biasness) were purchased from local market, Bangladesh, whose manufacture date were same. Control sample (coded with E) was made by using wheat flour (100g), salt (2g), gelatin (0.5g) and water (40g) with standard procedure.
Chemical analysis of noodles. All noodle samples were analyzed for its moisture content, ash content, fat content, crude protein content, crude fibre content, total carbohydrate content, starch content, pH of cooked noodles, acid value and degree of gelatinization, to determine important chemical parameters to assess the quality according to AOAC method [4] . All tests were executed in triplicate and the results averaged.
Microbial profile. The standard plate count and yeast and mold count were done according to the method described in "Recommended Method for Microbiological Examination of Food" [5] . Coliform count of selected brands noodles was done [6] . All tests were executed in triplicate and the results averaged.
Cooking Quality Attributes of Noodles. Cooking time, cooking yield, cooking loss and water absorption of all noodle samples were examined using standard method [7] . All tests were executed in triplicate and the results averaged.
Sensory Assessment. Samples were presented to a panel of 30 panelists selected from department. The descriptive test using a 5-point attribute scale and preference test using a nine-point hedonic scale were conducted consecutively. All the panelists were briefed before evaluation. Panelists evaluated the appearance of uncooked and cooked noodles under daylight illumination. The samples were coded with letters and served to the panelists at random to guard against any bias. Each sample was simulated triplicate by the full panel over three consecutive days during the course of evaluation.
Statistical analysis. The data obtained from the experiments were statistically analyzed for analysis of variance (ANOVA) and consequently Duncan's Multiple Range Test (DMRT) was used to determine significant difference among the various samples in triplicate. Data were analyzed using the software, Statistical Package for Social Sciences (SPSS) version SPSS 16.0.2 at the 0.05 level [8] .
Results and discussion

Phase-I: Baseline Survey Results
Status of Adulteration. This survey was performed to know the opinions of general people of our society. 1920 questionnaires were distributed among the respondents and 951 complete questionnaires were received from them and most of the respondent's opinion is shown in table 1. Adulterants Used in Noodles. According to the survey results, about six out seven of respondents opined that the processed noodles are being adulterated with different types of adulterant like high moisture, excessive amounts of permitted preservatives, harmful food colors, low grade flour and harmful preservatives. The consumer response about the type and the level of individual adulterants in noodles has been shown in Figure 1 .
According to the public opinion, 41.66% among adulterated noodles are adulterated by the use of low grade flours. From Figure 2 , about six tenth people of our society believed noodles avail in market are harmful for consumers where three out of ten respondents stated that customer should not eat it. According to the survey results, it was concluded that public thought noodles available in market are unsafe for consumers to eat.
Preventive Measures to Control Adulteration in Noodles.
The preventive measure need to be undertaken to control adulteration in commercial brands noodles are shown in According to the respondents, preventive measure should be "Adopting BSTI standard" (23%), "Enforcing law and imposing punishment" (22%) and "Social motivation of food consumers" (20%). On the other hand 17% people believed that preventive measure should be "Strengthening supervision by legal authority". "Social motivation of food processor" (16%) is also a preventive measure need to be undertaken to control adulteration in commercial brands noodles.
Phase-II: Chemical Analysis of Noodles
The results of chemical analysis of noodles samples are tabulated in Table 2 . The higher moisture content was obtained in sample A (10.70%) followed by B (8.35%), C (7.71%), E (7.31%) and D (7.07%). According to Bangladesh Standard and Testing Institution [9] , the maximum moisture content of noodles should be 10%. The analysis showed that sample A had little bit higher moisture content than standard limits. The moisture content of all noodles samples varied. This variation might be due to the different drying time, drying condition and temperature. Sample A had higher ash content (2.70%) followed by C (2.25%), E (2.81%), B (1.78%) and D (1.01%). The ash content depends on the quality of the flour and thus corresponds to the higher mineral content. According to Miskelly (1996) , ash levels should be between 0.35% -0.4% for high quality noodles [10] . The analysis showed that all noodles samples had higher ash content than Miskelly reported. This variation might be due to flour quality and use low grade ingredients that contained heavy metal. In our previous study, we found that commercial brands noodles contain some heavy metals but safe level [11] .
The maximum fat content of noodles should be 2% [9] . The analysis showed that all commercial brands had lower fat content than maximum limits. The higher protein content was obtained in sample E (11.17%) among all commercial brands of noodles. Fu (2008) studied on the protein content of noodles showed that the protein levels ranged from 8.5 to 12.5% [12] . The analysis showed that all noodles samples almost similar within the range reported by Fu. But protein content of all noodles samples varied. This variation of protein content might be due to the different classes of wheat and milling procedures used by the various flour mills and use of ingredients in noodles that contained protein.
Hou (2001) expressed that noodles contained 0.05-0.50% crude fibre [13] . The analysis showed that crude fibre content of all commercial brands of noodles was almost similar within the range reported by Hou (2001) . Total carbohydrate content was higher in sample D (80.34%) among the other commercial brands of noodles. The higher energy content obtained from sample D (370.53 Kcal/100g) due to higher carbohydrate content. Sample A had higher starch content (66.35%).
The pH of commercial brands of noodles and one lab made noodles after cooking was found in the range as 8.10-8.88 where highest pH was found 8.88 in sample C. Asenstorfer et al. (2006) found that noodles are yellow in color due to the detachments of flavone-Cdiglycosides from starch under alkaline pH. The amount of pH increased the appearance of the raw sheet and the cooked noodles grew darker [14] . From Figure 4 (b) , the color of Sample C was more yellow followed by sample E, A, B and D and from Table 2 , the pH of Sample C was highest followed by sample E, A, B and D. So the relationship between pH and color of noodles found similar that reported by Asenstorfer et al. (2006) .
The degree of gelatinization of all commercial brands of noodles were obtained in the range as 96.55-99.85%. According to BSTI (2001) , the minimum requirements of degree of gelatinization for noodles should be 80% [9] . The analysis showed that all commercial brands of noodles had higher degree of gelatinization than minimum limits.
Acid value was found in the range as 0.79-0.86 mg/g where the reference values are maximum 2mg/g prescribed in relevant BSTI standards [9] . The analysis showed that all noodles samples had lower acid value than maximum limits. Microbial profile of noodles. The microbiological profile of the all commercial brands of noodles along with control noodles are presented on Table 3 .
Total plate count of the all commercial brands of noodles and control noodles was observed to be below 10 cfu/g. Total fungi count, coliform count, Bacillus cereus and staphylococcal were not detected in all commercial brands of noodles samples and control noodles.
It indicates, noodles industries maintained good hygienic conditions during noodles production according to GMP and there was no fecal contamination. But continuous inspection should be needed for maintaining proper hygienic condition in noodles production floor.
Cooking Characteristics of Noodles. Table 4 shows the mean values of the cooking characteristics of commercial brands of noodles samples along with control noodles.
The optimum cooking time of all commercial brands of noodles samples were found in this study ranged from 6 -9 minutes. Sample A had higher cooking yield 484.62% because of high amount of starch content among all commercial brand noodles samples (shown in Table 2 ). The cooking yield varied for all noodles samples. This variation of cooking yield might be due to flour quality, starch content, water holding capacity, water absorption rate and use of ingredients for example gum that increase water holding capacity.
Cooking loss is undesirable and according to Wu et al. (1987) , it should not exceed 10% [15] . From Table 4 , sample C had higher cooking loss. The significantly lowest value of the cooking loss occurred with all noodles samples than Wu et al. (1987) reported. The differences observed in cooking loss might be due to fineness of granulation of flour and starch damage used in noodles making and free lipids content in noodles. The water absorption for all noodles ranged from 280.64 -384.62% where moisture content varied from 77.09-84.36% and varied might be due to flour quality, starch content, water holding capacity and use of ingredients for example gum that increase water holding capacity.
The better cooking quality was observed in sample A, C and E noodles samples. But the quality of sample B and D was also acceptable.
Sensory Assessment of Noodles
Descriptive Test. Figure 4 represents the Spider web plot of the sensory attributes of brightness, smoothness, yellowness, whiteness and shininess of the all uncooked (a) and cooked noodles (b).
The one way analysis of varience indicated that there was no significant difference (p>0.05) in the brightness, smoothness and shininess except yellowness and whiteness of the uncooked noodles (values are not shown but mean score was varied. In terms of brightness, smoothness and shininess, the range of mean score was 2.86-3.86, 2.57-3.43 and 2.71-3.86 respectively. But sample C (3.86) was declared to be very yellow among the noodle samples while Sample D had higher score (3.86) for whiteness.
For cooked noodles samples, there was significant difference (p<0.05) in the smoothness, yellowness, whiteness and shininess except brightness examined (Figure 4(b) ). The range of mean scores for brightness was (3.00-3.71), smoothness (2.71-3.86), yellowness (1.14-3.14), whiteness (1.57-3.86) and shininess (2.71-3.86) . Figure 4 (c) represents the Spider web plot of the textural attributes according to smoothness, softness, chewness and ease of swallowing of the all cooked noodles. The one way analysis of varience indicated that there was no significant difference (p>0.05) in the textural attributes according to smoothness, softness, chewness and ease of swallowing of the all cooked noodles. The range of mean scores for smoothness was (3.14-3.86), softness (2.86-3.71), chewiness (2.29-2.86) and ease of swallowing (2.71-3.71).
Preference Test. The means sensory liking scores for color, flavor, texture, taste and overall acceptability of cooked noodle samples are shown in Table 5 . The one-way analysis of variance indicated that there was significant difference (p<0.05) in all the sensory attributes examined among all noodles samples. The range of mean scores for color was (6.5-7.63). In term of flavor, sample E had the highest mean score (7.8) followed by samples A (7.6) and C (7.4), while samples D (6.57) and B (6.77) had acceptable but slightly lower score. There was no significant difference in texture acceptability among samples A (7.67), C (7.60) and E (7.97). The range of mean score for taste was (6.60-8.07). Based on the scores for overall acceptability, there was no significant difference in overall acceptability among samples A (7.67) and C (7.63) over control samples (7.90) . Also sample B and D also got satisfactory overall acceptability score. All the noodles samples obtained satisfactory score so they may be recommended as preferred for consumption.
Conclusions
The assurance and protection of food quality has always been important to consumers. Governments over many centuries have endeavored to provide for the safety and wholesomeness of food by legal provisions. Though commercial brands of noodles samples were varied in their quality characteristics but all noodles samples fulfilled the requirement of Bangladesh Standards and Testing Institution (BSTI) standards. However, this study was useful in differentiating the quality characteristics among the Commercial brands noodles. So public perceptions to judge the quality and safety of commercial brands of noodles is erroneous might be due to lack of familiarity to evaluate quality.
